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ABA (see Abscisic acid) 
Abies alba, antioxidant production, SO, and 
Os, 336 
Abscisic acid 
abscisyl-6-D-glucopyranoside and, occur- 
rence in developing and mature citrus 
fruit, 339 
levels in developing floral organs, navel 
orange, 1164 
mode of action, barley aleurone layers, 289 
proline accumulation, inhibition, barley 
leaves, 703 
quantitative determination, highly sensi- 
tive method, 600 
Abscission, mango fruitlets, enhanced ethyl- 
ene biosynthesis, 991 


Abscisyl-6-D-glucopyranoside, abscisic acid 


and, occurrence in developing and 
mature citrus fruit, 339 
Acclimation 
cyanobacterial, photosystem I or II light, 
Synechococcus, 185 
turgor recovery without water uptake, 
wilted and excised cabbage leaves, 147 
Acer pseudoplatanus, cytoplasmic pH regu- 
lation, 840, 846 
Acetate, fermentative metabolism, Chlamy- 
domonas reinhardtii, 160 
Acetobacter xylinum, oxygen isotope ex- 
change, cellulose synthesis, 423 


Acetylene, reduction, H2 evolution, nodu- — 


lated peas, 154 
Actin filaments, microtubules and, organelle 
movements, characean algae, 631 
Acyl carrier protein 
isoform activity, fatty acid metabolism, 
spinach, 448 
NADH-dependent acetoacetyi-CoA reduc- 
tase, Euglena gracilis, 978 
Adenosine triphosphatase 
lipid body membranes, castor bean endo- 
sperm, 671 
organelle movements, actin filaments and 
microtubules, characean algae, 631 
Adenosine triphosphate, plasma membrane 
hydrogen pump, fusicoccin stimula- 
tion, radish, 121 
ADPglucose pyrophosphorylase, gene 
expression, developing wheat endo- 
sperm, 34 
Agmenellum quadruplicatum, carbohydrate 
turnover, salt shock-induced, carbon- 
13 NMR studies, 646 
Agrobacterium, plasmid-harboring strains, 
response to cucurbit infection, 622 
Alanine, transport pathway, grain filling in 
wheat, 1019 
Aldehyde, oxidation, betaine, spinach chlo- 
roplasts, 753 
Aldolase, anaerobically induced, amino acid 
sequence, maize cDNA clones, 1076 
Aleurone 
barley 
abscisic acid, mode of action, 289 
nuclease secretion, response to gibberel- 
lic acid, 801 
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dwarf wheat 
GA; responsiveness, 688 
IAA-induced GA; sensitivity, 685 
protoplasts, development, calcium-stimu- 
lated a-amylase secretion, 566 
Alfalfa, root nodules, asparagine biosyn- 
thesis, 390 
Algae 
characean, organelle movements, actin fil- 
aments and microtubules, 631 
extracts, 6-aminolevulinic acid formation, 
heterologous RNA, 1096 
Alocasia macrorrhiza, response to lightflecks, 
postillumination CQ, assimilation, 
photosynthesis metabolites, 1063 
Amaranthus paniculatus, light and tempera- 
ture effects, phosphoenolpyruvate car- 
boxylase, 518 
Amino acids 
composition along transport pathway, 
grain filling in wheat, 1019 
effects of calcium, accumulation in roots, 
Phaseolus vulgaris, 41 
metabolism of Lemna minor, responses to 
methionine sulfoximine, 1057 
1-Aminocyclopropane-1-carboxylic acid, en- 
hanced development of ethylene 
forming enzyme, carbon dioxide, to- 
bacco leaf discs, 925 
a-Aminoisobutyric acid, effects of calcium, 
Phaseolus vulgaris, transport and ac- 
cumulation, 41 
6-Aminolevulinic acid, formation, algal ex- 
tracts, heterologous RNA, 1096 
Ammonium 
nitrate and, photosynthetic suppression, 
N-limited Selenastrum minutum, 708 
utilization as nitrogen source, soybean, 54 
a-Amylase 
calcium-stimulated secretion, develop- 
ment, barley aleurone protoplasts, 566 
preferential selection of R-type molecules, 
rice seed scutellum, high tempera- 
tures, 880 
Amyloplasts, formation, influence of gravity, 
corn columella cells, 864 


Anabaena, cyanobacterial _ferredoxin- 
NADP* oxidoreductase, thylakoid- 
bound, 499 


Anacystis nidulans 
effects of gabaculine, pigment biosynthesis, 
280 
mutant, high CO>, 610 

Ananas comosus (see Pineapple) 

Anemia mexicana, A. phyllitidis and, spore 
germination, gametophyte develop- 
ment, 230 

Ankistrodesmus braunii, reversible inactiva- 
tion, nitrate reductase, hydroxyl- 
amine, 65 

Antioxidants, production, SO, and Os, coni- 
fers, 336 

Apium graveolens (see Celery) 

Apoplasm, symplastic growth and transport, 
1153 


Apple 
dwarfing interstocks and GA distribution, 
1090 
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seedlings, paclobutrazol translocation, 11 
Arabinogalactan-proteins, female sexual tis- 
sue, Nicotiana alata, 885 
Arachis hypogaea (see Peanut) 
Arginine decarboxylase, inhibitor, oat pro- 
toplast improvement, osmotic stress, 
375 
Arsenite, sulfite and, effects on photosyn- 
thesis, pea chloroplasts, 488 
Asparagine, biosynthesis, alfalfa root nod- 
ules, 390 
ATPase (see Adenosine triphosphatase) 
ATP (see Adenosine triphosphate) 
Atrazine, glyphosate and, apoplastic and 
symplastic pathways, shoots of seed- 
ling sunflower, 1000 
Auxin 
endogenous, ethylene and, lichen Ramal- 
ina duriaei, 1122 
insensitivity, dgt tomato, 713 
Avena sativa (see Oat) 
Ayapin, scopoletin and, metabolism, sun- 
flower, 167 


Bacteroids, stability, dark-induced senes- 
cence, soybean root nodules, 346 
Barley 


aleurone layers 
abscisic acid, mode of action, 289 
nuclease secretion, response to gibberel- 
lic acid, 801 
aleurone protoplasts, development, cal- 
cium-stimulated a-amylase secretion, 
566 
primary leaves, photosynthetic sucrose 
synthesis, 15 
root 
lactate dehydrogenase, hypoxically in- 
duced, 664 
lactate dehydrogenase isozymes, oxygen 
deficit, 658 
Bean 
control of rust fungus, inhibited polyamine 
biosynthesis, 485 
leaf, putrescine accumulation, cadmium- 
induced, 641 
lipid peroxidation, role of glutathione re- 
ductase, 700 
photosynthesis, salinity and nitrogen ef- 
fects, ribulose-1,5-bisphosphate car- 
boxylase, 555 
roots, effects of calcium, amino acid trans- 
port, 41 
stomata, dark circadian rhythms, photo- 
control, 28 


leaves, carbon to starch, glyphosate-inhib- 
ited photosynthesis, 468 
symplast transport, Jpomea tricolor source 
leaves, 432 
Benzyladenine, ABA and proline accumula- 
tions, inhibition, barley leaves, 703 
Betaine, aldehyde oxidation, spinach chloro- 
plasts, 753 
Beta vulgaris (see Beet) 
Brassica napus (see Canola, Rapeseed) 
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Brassica oleracea (see Cabbage) 
Broad bean 


enhanced sucrose export from source 
leaves, gibberellic acid, 962 

normal and inverted leaves, adaxial and 
abaxial stomata, responses to light, 


384 
Bromphenol blue, properties, electron donor, 
NADH:nitrate reductase, 729 
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Cabbage 
anthocyanin production, photoregulation 
under blue light, 952 : 
wilted and excised leaves, turgor recovery, 
absence of water uptake, 147 


Cadmium 
induced putrescine accumulation, oat and 
_ bean leaves, 641 


Calcium 
activated phytase, pollen, Lilium longiflo- 
rum, 333 
a-amylase secretion, development, barley 
aleurone protoplasts, 566 
effects on amino acid transport, roots, 
Phaseolus vulgaris, 41 
organelle movements, actin filaments and 
microtubules, characean algae, 631 | 
uptake, endoplasmic reticulum, zucchini 
hypocotyls, 47 
Calcium chloride, sodium chloride and, cell 
enlargement and production, cotton 
roots, 1102 
Callus, regenerating, NADH nitrate reduc- 
tase, genetic variants of maize, 473 
Calmodulin, biological clock-controlled 
processes, Euglena gracilis, 226 
CAM plants (see Crassulacean acid metabo- 
lism plants) 
Canavalia gladiata (see Sword bean) 
Canavalmine, sym-homospermidine and, 


distribution and metabolism, sword | 


bean, 795 

Canola, triazine-resistant and -susceptible is- 
olines, characterization, 859 

Canopy, photosynthesis, plant productivity, 
leaf morphology in cotton lines, 635 

Capsicum annuum (see Pepper) 

Carbohydrates 

assimilation, liquid culture, carrot cells, 

363 


organic acid and, effects of water stress, 
cotton plants, 724 

turnover, salt shock-induced, marine cy- 
anobacterium, 646 

Carbon 

accumulation, photosynthesis in leaves, ni- 
trogen- and phosphorus-stressed cot- 
ton, 869 

assimilation, liquid culture, carrot cells, 


363 

glyphosate-inhibited photosynthesis, beet 
leaves, 468 

metabolism, osmotic stress, Chlamydo- 
monas reinhardtii, 594 

regulation of flow, nitrogen and light, Gel- 
idium coulteri, 136 

Carbon dioxide 

effects of atmospheric enrichment, white 

oak, nutrient-poor soil, 83 
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elevated, CAM plant responses, 604 

enhanced development of ethylene form- 
ing enzyme, tobacco leaf discs, 925 

enrichment, photosynthesis and growth, 
water hyacinth, 528 

exchange, Welwitschia mirabilis leaves, 
stomatal components, 173 

fermentative metabolism, Chlamydo- 
monas reinhardtii, 160 

high, mutant Amacystis nidulans, 610 

photosynthesis, sulfite and arsenite, pea 
chloroplasts, 488 

photosynthetic gas exchange, develop- 
mental changes, celery, 307 

postiliumination assimilation, response to 
lightflecks, Alocasia macrorrhiza, 
1063 

ribulose 1,5-bisphosphate carboxylase, ef- 
fects of pH, spinach, 77 

rubisco activation, rubisco activase, spin- 
ach, 967 

transfer to C;-plants, 1167 

Carotenoid pigments, deficiency, maize 
leaves, chloroplast protein photooxi- 
dation, 760 
Carrot 

cells, carbon assimilation, liquid culture, 
363 

3-deoxy-D-arabino-heptulosonate 7-phos- 
phate synthase, from potato tuber, 
1040 


oxygen isotope exchange, cellulose synthe- 
sis, 423 
Cassia fasciculata, \eaf movements, meta- 
bolic inhibitors, 270 
Castor bean 
endosperm, ATPase, lipid body mem- 
branes, 671 
maturing oil seeds, diacylglycerol acyl- 
transferase, 813 
oxygen isotope exchange, cellulose synthe- 
sis, 423 
Cavitation, xylem, detection in corn, field 
conditions, 597 
C;-C,, Flaveria, phosphoenolpyruvate car- 
boxylase, kinetic properties, 695 
Celery, developmental changes, photosyn- 
thetic gas exchange, 307 
Cell culture, mineral nutrient requirements, 
pine, 942 
Cellulose 
synthesis, oxygen isotope exchange, metab- 
olites and water, 423 
xyloglucan and, pea, 301 
Cell wall. xyloglucan and rhamnogalactu- 
ronan I, immunogold localization, sy- 
camore cells, 787 
Chara corallina, cytoplasmic K* concentra- 
tion, plasma membrane electrical pa- 
rameters, 417 
Chilling, injury, putrescine accumulation, 
lemons/grapefruit/peppers, 324 
Chlamydomonas pulsatilla, osmoregulatory 
responses, glycerol and inorganic ions, 
406 


Chlamydomonas reinhardtii 
carbon metabolism, osmotic stress, 594 
fermentative metabolism, 160 
glycolate metabolism and excretion, 813 
nitrite uptake and reduction, kinetic char- 
acterization, 904 
water oxidation complex, 114 
Chlorophyll 
fluorescence, mannose metabolism in 
corn, 1081 
import of light-harvesting chlorophyll a/b- 
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proteins, amino termini and transit 
peptides, 1172 

tobacco mutant, photosystem II activity, 
developmental loss, 19 

Chloroplasts 

cucumber, regeneration, magnesium-2,4- 
divinylpheoporphyrin as, 285 

import of light-harvesting chlorophyll a/b- 
proteins, amino termini and transit 
peptides, 1172 

mesophyll and guard cell, state changes, 
Saxifraga cernua, 873 


pea 
glutathione reductase, purification and 
characterization, 351 
photosynthesis, effects of sulfite and ar- 
senite, 488 
proplastids and, synthesis and turnover of 
protein, Euglena gracilis, 972 
proteins, fate during photooxidation, ca- 
rotenoid-deficient maize leaves, 760 
spinach 
_ betaine aldehyde oxidation, 753 
exogenous palmitate desaturation, hex- 
adecatrienoate, 357 
sunflower, photosynthesis at low water po- 
tentials, 90 
tobacco mutant, photosystem II activity, 
developmental loss of activity, 19 
“tomato, restriction enzyme analysis, 1145 
Chlorotetracycline, calcium uptake, endo- 
plasmic reticulum, zucchini hypoco- 
tyls, 47 
Chromoplast DNA, tomato, restriction en- 
zyme analysis, 1145 
Circadian rhythms, dark, photocontrol, 
Phaseolus vulgaris stomata, 28 
Citrus fruit, developing and mature, occur- 
rence, abscisic acid and abscisyl-6-D- 
glucopyranoside, 339 
Clover, leaf, copper nutrition, biosynthesis of 
diamine oxidase, 1126 
Coenzyme A, NADH-dependent acetoacetyl- 
CoA reductase, Euglena gracilis, 978 
Coenzyme A reductase, 3-hydroxy-3-meth- 
ylglutaryl activity, Ochromonas mal- 
hamensis, 523 
Colchicum autumnale (see Meadow saffron) 
Columella cells, corn, influence of gravity, 
formation of amyloplasts, 864 
B-Conglycinin, glycinin and, differential pro- 
teolysis, soybean germination and 
growth, 71 
Conifers, antioxidant production, SO, and 
Os, 336 
Copper, nutrition and developmental state, 
biosynthesis of diamine oxidase, clo- 
ver leaves, 1126 
Cordycepin, ABA and proline accumula- 
tions, inhibition, barley leaves, 703 
Corn 
cDNA clones, amino acid sequence, anaer- 
obically induced aldolase, 1076 
cell-specific gene expression, 613 
columella cells, influence of gravity, for- 
mation of amyloplasts, 864 
cytosol alkalinization, weak acid uptake 
and cell sap pH, 316 
embryos 
regulation of gene expression, 543 
synthesis of globulins, 1069 
leaf 
carotenoid deficiency, chloroplast pro- 
tein photooxidation, 760 
phosphoenolpyruvate carboxylase, in vi- 
tro phosphorylation, 1107 
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phosphoenolpyruvate carboxylase, light 
modulation, 550 
mannose metabolism, photosynthesis and 
fluorescence, 1081 
maturing oil seeds, diacylglycerol acyl- 
transferase, 813 
regenerating callus, NADH nitrate reduc- 
tase, 473 
reproductive growth, nitrogen uptake and 
redistribution, 247 
root 
growth zone, potassium and solutes, 853 
heat shock, metabolism of glutathione, 
1031 
hydroxamate-: stimulated O, uptake, per- 
oxidase mediation, 236 
nitrate reductase, intercellular localiza- 
tion, 675 
serial analysis of zein, 196 
xylem cavitation, field conditions, 597 
Cortex, nitrate reductase, intercellular local- 
ization, corn roots, 675 
Cotton 


effects of water stress, organic acid and. 


carbohydrate compositions, 724 

near-isogenic, leaf morphology and plant 
productivity, canopy photosynthesis, 
635 


nitrogen- and phosphorus-stressed, carbon 


accumulation, photosynthesis in 
leaves, 869 i 

nonsenescing leaves, cytokinin-induced 
ethylene synthesis, 930 


root, cell enlargement and production, ef- 
fects of NaCl and CaCl, 1102 
wild-type plant tissue, opine synthesis, 218 
Cotyledons 
cucumber, effects of wounding, cytokinin 
activity, 1151 
soybean, gibberellin metabolism, 241 
C, pathway, pyruvate and orthophosphate 
dikinase, variation in amounts, wheat, 
96 
C; plants 
enzymes of glucose oxidation, leaf tissues, 
503 
photosynthetic tissues, oxygen and hydro- 
gen isotope ratio, CAM, 428 
transfer of carbon dioxide, diffusion, 1167 
C, plants, enzymes of glucose oxidation, leaf 
tissues, 503 
Crassula argentea, phosphoenolpyruvate 
carboxylase, malate inhibition, 985 
Crassulacean acid metabolism plants 
electrophoretic analysis, vacuole and to- 
noplast proteins, 916 
oxygen hydrogen isotope ratios, photosyn- 
thetic tissues, C; plants, 428 
responses, elevated CO, 604 
Cryptochrome, phytochrome and anthocy- 
anin production, photoregulation un- 
der blue light, tomato and cabbage, 
952 
Cucumber 
chloroplasts, magnesium-2,4-divinylpheo- 
porphyrin as, regeneration, 285 
cotyledons, effects of wounding, cytokinin 
activity, 1151 
Cucumis sativus (see Cucumber) 
Cucurbits, response to infection, plasmid- 
harboring strains, Agrobacterium, 622 
Cyanobacterium, Agmenellum quadruplica- 
tum, carbohydrate turnover, salt 
shock-induced, 646 
Cycloheximide, ABA and proline accumula- 
tions, inhibition, barley leaves, 703 


SUBJECT INDEX 


Cylindrotheca fusiformis, Chlamydomonas, 
water oxidation complex, 114 
Cytokinin 
activity, effects of wounding, cucumber 
cotyledons, 1151 
induced ethylene synthesis, nonsenescing 
cotton leaves, 930 
production, Pseudomonas savastanoi, 742 
Cytoplasm 
improved delivery to protoplasts, pH-sen- 
sitive liposomes, 179 
PH regulation, Acer pseudoplatanus cells, 
840, 846 
potassium concentration, plasma mem- 
brane electrical parameters, Chara 
corallina, 417 
Cytoskeleton, cell enlargement and produc- 
tion, effects of NaCl and CaCh, cotton 
roots, 1102 
Cytosol, alkalinization, weak acid uptake and 
cell sap pH, corn, 316 


D 


Daucus carota (see Carrot) 
3-Deoxy-D-arabino-heptulosonate 7-phos- 
phate synthase 
from potato tuber, 1040 
two-isozyme system, Nicotiana silvestris, 
203 
Deoxyribonucleic acid, cDNA clones, se- 
quence of maize anaerobic aldolase, 
1076 
Diacylglycerol acyltransferase, maturing oil 
seeds, maize and other species, 813 
Diamine oxidase, biosynthesis, copper nutri- 
tion, clover leaves, 1126 
a-Difluoromethylornithine, control of bean 
rust fungus, inhibited polyamine bio- 
synthesis, 485 


DNA (see Deoxyribonucleic acid) 
Dolichyl phosphate, solubilization of 
GlcNAc-1-P-transferase, soybean 
cells, 748 
Drought (see Water stress) 
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Eichhornia crassipes (see Water hyacinth) 
Embryogenesis, corn, regulation of gene 
expression, 543 
Endoplasmic reticulum, calcium uptake, 
zucchini hypocotyls, 47 
Endosperm 
castor bean, ATPase, lipid body mem- 
branes, 671 
wheat, development, gene expression, 34 
Enzymes 
C, pathway, variation in amounts, wheat, 
96 


dynamics, during rehydration, Selaginella 
lepidophylla, 61 

glucose oxidation, leaf tissues, 503 

hydrolyzing, fructose-1,6-biphosphatase, 
Peltigera rufescens, 462 

immunoassay, abscisic acid and abscisyl- 
B-p-glucopyranoside, occurrence, de- 
veloping and mature citrus fruit, 339 

photosynthetic, regulation of activation, 
corn, 312 

polyamine biosynthetic, ethylene inhibi- 
tion, cadaverine accumulation in pea 
seedlings, 607 

water-oxidizing, photoactivation, wheat, 
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Erwinia chrysanthemi, induced plasma- 
lemma K*/H* exchange, tobacco, 142 
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Erythrocytes, new lectin from meadow saf- 
fron, 1036 
Ethylene 
cytokinin-induced biosynthesis, nonse- 
nescing cotton leaves, 930 
Diageotropica tomato, auxin insensitivity, 
713 


endogenous auxin and, lichen Ramalina 
duriaei, 1122 

enhanced biosynthesis, abscission, mango 
fruitlets, 991 

enhanced enzyme development, carbon 
dioxide, tobacco leaf discs, 925 

exogenously applied, foliar gas exchange, 
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gravitropism, higher plants, 534 

inhibited polyamine biosynthetic enzymes, 
lysine decarboxylase activity and ca- 
daverine accumulation, pea seedlings, 
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Euglena gracilis 

acetoacetyl-CoA reductase, NADH-de- 
pendent, 978 

calmodulin role, biological clock-con- 
trolled processes, 226 

Chlamydomonas, water oxidation com- 
plex, 114 


proplastids and chloroplasts, synthesis and 
turnover of protein, 972 
Exoamylase, activity in vacuoles, pea and 
wheat leaf protoplasts, 1119 
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Fatty acids 
manipulation of composition, soybean cell 
cultures, 771 
metabolism, acyl carrier protein isoforms, 
spinach, 448 
tween-fatty acid esters, metabolism, soy- 
bean cells, 780 
Fermentation, metabolism, Chlamydomonas 
reinhardii, 160 
Ferredoxin-NADP* oxidoreductase, cyano- 
bacterial, thylakoid-bound, Ana- 
baena, 499 
Flaveria, C3-C4, phosphoenolpyruvate car- 
boxylase, kinetic properties, 695 
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Floridoside, regulation of carbon flow, nitro- 
gen and light, Gelidium coulteri, 136 
Flower, female sexual tissue, arabinogalac- 
tan-proteins, Nicotiana alata, 885 
Fluorescence emission spectra, state transi- 
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roplasts, Saxifraga cernua, 873 
Freezing injury, protoplasmic swelling, 
symptom, onion bulb cells, 625 
Fronds, Selaginella lepidophylla, enzyme dy- 
namics, during rehydration, 61 
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photosynthetic sucrose synthesis, barley 
primary leaves, 15 
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two hydrolyzing enzymes, Peltigera rufes- 
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tato, 619 
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ene biosynthesis, 991 
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somal membranes, biosynthesis, 379 
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plasma membrane H*-ATPase, radish, 121 
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Gametophytes, development, spore germi- 
nation, Anemia mexicana and A. phyl- 
litidis, 230 
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ethylene, 653 
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waa, of expression, corn embryos, 
34 
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ment, 575 
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regulation of gene expression, corn em- 
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Glutathione, effect of heat shock on metab- 
olism, maize roots, 1031 
Glutathione reductase 
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pathways, shoots of seedling sun- 
flower, 1000 
inhibited photosynthesis, carbon to starch, 
beet leaves, 468 
Gossypium hirsutum (see Cotton) 
Grain filling 
wheat 
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Hydrogen 
- fermentative metabolism, Ch/amydo- 


monas reinhardtii, 160 
oxygen isotope ratios, photosynthetic tis- 
sues, CAM and C; plants, 428 


Hydrogenase 
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acetylene reduction, nodulated peas, 154 
uptake, sodium stimulation, symbiotic 
Rhizobium, 494 
Hydrogen peroxide, metabolism, leaves and 
root nodules, Medicago sativa, 1169 
Hydroxamate, stimulated oxygen uptake, 
peroxidase mediation, pea and corn 
roots, 236 
Hydroxycinnamic acid amide, K-nutrition 
and growth bud formation, tobacco 
leaf explants, 561 
Hydroxylamine, nitrate reductase, reversible 
> inactivation, Ankistrodesmus braunii, 
65 
36-Hydroxylation, gibberellin Azo to A, phy- 
tochrome regulation, shoots of dwarf 
909 


pea, 
3-Hydroxy-3-methylglutaryl, coenzyme A re- 
ductase activity, Ochromonas malha- 
mensis, 523 
Hypocotyls 
Diageotropica tomato, auxin insensitivity, 
713 
zucchini, calcium uptake, endoplasmic re- 
ticulum, 47 
I 


JAA (see Indole-3-acetic acid) 

y, second antigenic do- 
main, oat phytochrome, photoconver- 
sion, 109 ’ 

Immunosorbent assay, enzyme-linked, regu- 
lation of nitrate reductase activity, 
spinach cells, 739 

Indole-3-acetic acid 

endogenous auxin and ethylene, lichen Ra- 
malina duriaei, 1122 
GA; responsiveness 
a-amylase production, dwarf wheat 
aleurone, 685 
Phospholipid control and low tempera- 
ture, dwarf wheat aleurone, 688 
rooting cofactor activity, phytoalexins, 864 

Ipomea tricolor, source leaves, symplastic 
transport, 432 

Iron, stress response, rhizodermal transfer 
cells, pepper, 511 

Isoelectric focusing, oat root membranes, 327 

Isoleucine, adaptation of plant cells to water 
stress, metabolic changes, tomato, 890 

Isozymes 

3-deoxy-D-arabino-heptulosonate 7-phos- 
phate synthase, Nicotiana silvestris, 
203 

lactate dehydrogenase, oxygen deficit, bar- 
ley root tissue, 658 


K 


Kernel, developing wheat endosperms, su- 
crose synthase activity, 7 
L 


Lactate dehydrogenase : 
hypoxically induced, purification and 
properties, barley roots, 664 
isozyme induction, oxygen deficit, barley 
TOOT tissue, 658 
Lamella, xyloglucan and rhamnogalactu- 
ronan I, immunogold localization, sy- 
camore cells, 787 


apple seedling, paclobutrazol transloca- 
tion, 11 

barley, photosynthetic sucrose synthesis, 
15 


= 
pea, 401 
photosynthetic, developmental changes, 
celery, 307 
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beet, carbon to starch, glyphosate-inhibited 
photosynthesis, 468 

broad bean, enhanced sucrose export, gib- 
berellic acid, 962 

cabbage, wilted, turgor recovery without 
water uptake, 147 

Cassia fasciculata, metabolic inhibitors, 
270 


cereal, polyamine metabolism and osmotic 
stress, protoplast viability, 369 
clover, copper nutrition, biosynthesis of 
diamine oxidase, 1126 
corn 
carotenoid-deficient, chloroplast protein 
photooxidation, 760 
mannose metabolism, 1081 
phosphoenolpyruvate carboxylase, in vi- 
tro phosphorylation, 1107 
phosphoenolpyruvate carboxylase, light 
modulation, 550 
cotton, nonsenescing, cytokinin-induced 
ethylene synthesis, 930 
Ipomea tricolor, symplastic transport, 432 
Medicago sativa, hydrogen peroxide me- 
tabolism, 1169 
morphology, near-isogenic cotton lines, 
canopy photosynthesis, 635 
Phaseolus vulgaris stomata, photocontrol, 
dark circadian rhythms, 28 
proanthocyanidins, Ginkgo bioloba, Pseu- 
dotsuga menziesii and Ribes sangui- 
neum, 1132 
rose, osmotic adjustment, response to 
drought stress, 765 
soybean, potassium cyanide and salicylhy- 


droxamic acid, effects on respiration, 


species variation, predawn inhibition, ri- 
bulose-1,5-bisphosphate carboxylase/ 
oxygenase, 116) 
spinach 
cell-free extracts, gibberellin metabo- 
lism, 190 
esterolytic properties, leucine-protein- 
ase, 59) 
exogenous palmitate desaturation, hex- 
adecatrienoate, 357 
rubisco activation, 967 
sunflower 
atrazine and glyphosate, apoplastic and 
symplastic pathways, | 000 
sampling method, apoplastic and mem- 
brane-filtered symplastic sap, 995 
tissues, enzymes of glucose oxidation, 503 
tobacco 
K-nutrition, hydroxycinnamic acid 
amide, 561 
photosynthetic response to water stress, 
photoacoustic methods, 834 
photosynthetic response to water stress, 
photoacoustics, 827 
tobacco discs, enhanced development of 
ethylene forming enzyme, carbon 
dioxide, 925 
Vicia faba, a 
responses to light; 
Welwitschia mirabilis, stoma 
nents, gas exchange, 173 
wheat, C, pathway enzymes, variation in 
amounts, 96 
Lectins, from meadow saffron, 1036 
Lemna minor, amino acid metabolism, re- 
sponses to methionine sulfoximine, 


1057 
Lemna paucicostata, phosphoethanolamine 


and abaxial stomata, 
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phosphatidylcholine synthesis, 


Lemons, putrescine accumulation, chilling 


injury, 324 


Leucine-proteinase, esterolytic properties, 


spinach leaves, 591 


Lichens, Ramalina duriaei, endogenous 
Light 


auxin and ethylene, 1122 


blue, anthocyanin production, tomato and 
cabbage, 952 

modulation, phosphoenolpyruvate carbox- 
ylase, corn leaf, 550 

normal and inverted Vicia faba leaves, 
adaxial and abaxial stomata responses, 
384 

photosystem I or II, cyanobacterial accli- 
mation, Synechococcus, 185 

regulation of carbon flow, Gelidium coul- 
teri, 136 

temperature and, phosphoenolpyruvate 
carboxylase, Amaranthus paniculatus, 
518 

weak, water-oxidizing enzyme, wheat, 261 


Light-harvesting complex, chlorophyll a/b- 


proteins, chloroplast import, amino 
termini and transit peptides, 1172 


Lilium longiflorum, calcium-activated phy- 
Lipids 


tase, pollen, 333 


body membranes, ATPase, castor bean en- 
dosperm, 671 

peroxidation, role of glutathione reductase, 
higher plants, 700 

plasma membranes and tonoplasts, mung 
bean seedlings, 807 


Liposomes, pH-sensitive, plant protoplasts, 


improved cytoplasmic delivery, 179 
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olism of Lemna minor, 1057 
Microsomal membranes, pea, biosynthesis, 
fucose-containing xylogucan nonasac- 
charide, 379 
Microtubules, actin filaments and, organelle 
movements, characean algae, 631 
Minerals, nutrient requirements of cell sus- 
pension culture, loblolly pine, 942 
Mitochondria 
alternative oxidase, characterization, voo- 
doo lilies, 1 
wheat, water stress ard ion transport, 936 
Monoclonal antibodies 
second antigenic domain, oat phyto- 
chrome, photoconversion, 109 
water oxidation complex, Chlamydo- 
monas, 114 
Mung bean, lipids of plasma membranes and 
tonoplasts, 807 


N 


NADH, acetoacetyl-CoA reductase, Euglena 
gracilis, 978 

NADH:Nitrate reductase, properties of 
bromphenol blue, electron donor, 
higher plants, 729 

NADP-malate dehydrogenase, light activa- 
tion, mesophyll protoplasts, corn, 312 

Nicotiana alata, arabinogalactan-proteins, fe- 
male sexual tissue, 885 

Nicotiana silvestris, 3-deoxy-D-arabino-hep- 
tulosonate 7-phosphate synthase, two- 
isozyme system, 203 

Nicotiana tabacum (see Tobacco) 

Nicotine alkaloid, biosynthesis, trichomes, . 
tobacco, 479 


Nitrate 


Lipoxygenases, developing soybean seeds, 
1135 


M 


Magnesium-2,4-divinylpheoporphyrin as, re- 
generation, cucumber chloroplasts, 
285 


Magnetic resonance imaging, changing water 
content, Pelargonium hortorum roots, 
1158 
Maize (see Corn) 
Malate, inhibition, phosphoenolpyruvate 
carboxylase, Crassula argentea, 985 
Mango, fruitlets, abscission, enhanced ethyl- 
ene biosynthesis, 991 
Mannose, metabolism in corn, photosyn- 
thesis and fluorescence, 1081 
Meadow saffron, new lectin, 1036 
Medicago sativa, hydrogen peroxide metab- 
olism, leaves and root nodules, 1169 
Medicago sativa (see Alfalfa) 
Membrane 
fatty acid composition, system for manip- 
= ulation, soybean cell cultures, 771 
lipid body, ATPase, castor bean endo- 
sperm, 671 
potentials, compatible and incompatible 
rhizobia, soybean root cells, })15 


lesophyll cells 
cel and, state changes, 
Saxifraga 


leaf tissues, enzymes of glucose oxidation, 


503 


Methionine, stem infusions, soybean storage 
content, 1013 
Methionine sulfoximine, amino acid metab- 


ammonium and, photosynthetic suppres- 
sion, N-limited Selenastrum minu- 
tum, 708 


reduction, roots and shoots, barley and 


corn seedlings, 254 


Nitrate reductase 


assay, nitric oxide and nitrous oxide pro- 
duction, soybean and winged bean, 
718 

hydroxylamine, reversible inactivation, 
Ankistrodesmus braunii, 65 

intercellular localization, corn roots, 675 

NADH, properties of bromphenol blue, 
higher plants, 729 

NADH and NAD(P)H, genetic variants, 
regenerating callus of maize, 473 

regulation, spinach cells, enzyme-linked 
immunosorbent assay, 739 


Nitric oxide, nitrous oxide and, production 


during nitrate reductase assay, soy- 
bean and winged bean, 718 
Nitrite, uptake and reduction, kinetic char- 
acterization, Chlamydomonas _rein- 
hardtii, 904 
Nitrogen d 
adaptation of plant cells to water stress, 
metabolic changes, tomato, 890 
ammonium as source, utilization, soybean, 
54 
metabolism, effect of tabtoxinine-@-lac- 
tam, oat roots, 1045 
nutrition and xylem sap composition, pea- 
nut, 946 
regulation of carbon flow, Gelidium coul- 
salinity effects and, ribulose-1,5-bisphos- 
phate carboxylase, bean, 555 
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XVill 
stress, photosynthesis in leaves, cotton, 869 
uptake, wheat seedling, 1051 
uptake and redistribution, reproductive 
growth, maize, 247 
Nitrous oxide, nitric oxide and, production 
during nitrate reductase assay, soy- 
bean and winged bean, 718 
Nuclear magnetic resonance, carbohydrate 
turnover, salt shock-induced, marine 
ium, 646 
Nuclease, secretion in response to gibberellic 
acid, barley aleurone layers, 801 


oO 
Oat 


leaf, putrescine accumulation, cadmium- 
induced, 641 
phytochrome, photoconversion, second 
antigenic domain, 109 
protoplasts, improvement, arginine decar- 
boxylase inhibitor, 375 
TOOt 
isoelectric focusing. 327 
tabtoxinine-¢- tam, effect on nitrogen 
metabolism, 1045 
Ochromonas malhamensis, 3-hydroxy-3- 


methylglutaryl, coenzyme A reductase 


protoplasmic swelling, 

symptom of freezing i injury, 625 
Opine. synthesis, wild-type plant tissue, soy- 
bean/cotton/tobacco, 218 


abscisic acid levels, developing floral or- 
gans, 1164 
developing and mature, occurrence of abs- 


Organelle movements, actin filaments, mi- 
crotubules, characean algae, 631 
Organic acid, carbohydrate compositions, ef- 
fects of water stress, cotton plants, 724 
Orthophosphate dikinase, variation in 
amounts, other C, pathway enzymes, 
wheat, 96 
Oryza sativa (see Rice) 
Osmolality, glycerol and inorganic ions, 
Chlamydomonas pulsatilla, 406 
Osmosis, adjustment in leaves, VA mycor- 
thizal and nonmycorrhizal rose 
plants, drought stress, 765 
Osmotic stress 
carbon metabolism, Chlamydomonas rein- 
hardtii, 594 
polyamine metabolism and 
oat protoplast improvement, arginine 
decarboxylase inhibitor, 375 
protoplast viability, various plants, 369 
Osmoticum, potassium and solutes, growth 
zone, primary corn root, 853 
yeen 
deficit 
lactate dehydrogenase, barley roots, 664 
lactate dehydrogenase isozymes, barley 
root tissue, 658 
hydrogen isotope ratios, photosynthetic tis- 
sues, CAM and C; plants, 428 
hydroxamate-stimulated uptake, peroxi- 
dase mediation, pea and corn roots, 
236 
isotope exchange, metabolites and water, 
cellulose synthesis, 423 
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Ozone, SO, and, gas exchange modification, 
pea, 401 


P 
translocation, apple seedlings, 


Palmitate, exogenous, hexadecaatrienoate, 
spinach chloroplast utilization, 357 
Partitioning 
maize reproductive growth, nitrogen up- 
take and redistribution, 247 


potato, growth and analysis of genotypes, 
103 


Pea 
chi 
glutathione reductase, purification and 
characterization, 351 
photosynthesis, effects of sulfite and ar- 
senite, 488 
dwarf, phytochrome regulation in shoots, 
gibberellin Azo 38-hydroxylation, 909 
effects of fructose 2,6-bisphosphate, phos- 
phoglucomutase, 619 
gas exchange modification, O; and SO, 
40) 
hydrogenase uptake, sodium stimulation, 
symbiotic Rhizobium, 494 
microsomal membranes, biosynthesis, fu- 
cose-containing xylogucan nonasac- 
charide, 379 
nuclei, protein phosphorylation, polyam- 
ine stimulation, 681 
eee: exoamylase activity, vacuoles, 
1119 
Rhizobium leguminosarum symbioses, H2 
evolution, acetylene reduction, 154 
roots, hydroxamate-stimulated O, uptake, 
peroxidase mediation, 236 
seedlings, ethylene inhibition, polyamine 
biosynthetic enzymes, 607 
transamination, role in homoserine syn- 
thesis, 99 
xyloglucan and cellulose, 301 
Peanut 
maturing oil seeds, diacylglycerol acyl- 
transferase, 8 
xylem transport ofn nitrogen, 946 
Pectate lyase, induced plasmalemma K*/H* 
exchange, tobacco, 142 
Pelargonium hortorum, root, changing water 
content, magnetic resonance micros- 


copy, 1158 


Peltigera rufescens 
fructose- | ,6-biphosphatase 
seasonal changes, kinetic parameters, 
457 


two hydrolyzing enzymes, 462 
Peppers 
one accumulation, chilling injury, 


eaninaaiaal transfer cells, iron stress re- 

sponse, 511 

Peptides, transit, chloroplast import, light- 
harvesting chlorophyll a/b-proteins, 
1172 

Peroxidase, mediation, hydroxamate-stimu- 
lated oxygen uptake, pea and corn 
roots, 236 


cell sap, fusicoccin and potassium, corn, 
316 

cytoplasmic regulation, Acer pseudopla- 
tanus cells, 840, 


sensitive liposomes, improved cytoplasmic 
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spinach, ribulose 1,5-bisphosphate carbox- 
ylase, air level CO), 77 
Phaseolus coccineus, seeds, gibberellins in 
suspensors, 298 
Phaseolus vulgaris (see Bean) 
Phloem, xylem and, polyamine presence and 
identification, various plants, 1154 
Phosphate. nutrition during seed develop- 
ment, soybean, 1008 
Phosphatidylcholine, synthesis, phosphoeth- 
anolamine paucicos- 
tata, 126 
Phosphoenolpyruvate carboxylase 
C, pathway enzymes, variation in 
amounts, wheat, 96 
in vitro Phosphorylation, maize leaf, 1107 
“Kinetic properties, C, photosynthesis, Flav- 
eria, 695 
light and temperature effects, Amaranthus 
 paniculatus, 518 
light modulation, corn leaf, 550 
malate inhibition, Crassula argentea, 985 
Phosphoethanolamine bases, phosphatidyl- 
choline synthesis, Lemna paucicos- 
tata, 126 
Phosphoglucomutase, effects of fructose 2,6- 
bisphosphate, pea/string-bean/potato, 
619 
Phospholipids 
regulation of plasma membrane, 6-glucan 
synthase, red beet root, 396 } 
water stress and ion transport, wheat mi- 
tochondria, 936 
Phosphorus, stress, photosynthesis in leaves, 
cotton, 869 
Phosphorylation 
phosphoenolpyruvate, maize leaf, 1107 
protein, polyamine stimulation, pea nu- 
clei, 68 
Photoacoustics, photosynthetic responses of 
leaves, water stress, tobacco, 827 
Photoactivation, water-oxidizing enzyme, 
wheat, 261 
Photoconversion, comparison of spectral 
properties, phytochromes, different 
preparations, 956 
Photooxidation, fate of chloroplast proteins, 
carotenoid-deficient maize leaves, 760 
Photosynthesis 
canopy, plant productivity, leaf morphol- 
ogy in cotton lines, 635 
C;-C, Flaveria species, phosphoenolpyru- 
vate carboxylase, kinetic properties, 
695 
effects of sulfite and arsenite, pea chloro- 
plasts, 488 
F, hybrids, C, and C;-C, species, Flaveria 
linearis, 211 
fluorescence and, mannose metabolism, 
corn, 1081 
glyphosate inhibition, carbon to starch, 
beet leaves, 468 
growth and, carbon dioxide enrichment, 
water hyacinth, 528 
leaves, carbon accumulation, nitrogen- 
and phosphorus-stressed cotton, 869 
low water potential, sunflower, 90 
net, foliar gas exchange, response to ethyl- 
ene, 653 
nitrate and ammonium induced suppres- 
sion, N-limited Selenastrum minu- 
tum, 708 
postillumination CO, assimilation, re- 
sponse to lightflecks, Alocasia macror- 


Oil, diacylglycerol acyltransferase, maturing 
oil seeds, maize and other species, 813 
Orange 
cisic acid and abscisyl-6-p-glucopyr- 
: anoside, 339 
pH 
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rhiza, 1063 
response of leaves to water stress, photoa- 
coustics and related methods, tobacco, 
827, 834 
salinity and nitrogen effects, ribulose-1,5- 
bisphosphate carboxylase, bean, 555 
sucrose-phosphate synthase, barley pri- 
mary leaves, 15 
Photosystem I, cyanobacterial acclimation, 
Synechococcus, 185 
Photosystem II 
cyanobacterial acclimation, Synechococ- 
cus, 185 
developmental loss of activity, chloroplast- 
encoded tobacco mutant, 19 
water oxidation complex, Chlamydo- 
monas, 114 
Phytase, calcium-activated, pollen, Lilium 
longiflorum, 333 
Phytoalexins 
ayapin and scopoletin, metabolism, sun- 
flower, 167 
rooting cofactor activity, 864 
Phytochrome 


comparison of spectral properties, different 


preparations, 956 
cryptochrome and anthocyanin produc- 
tion, photoregulation under blue light, 
tomato and cabbage, 952 
Oat, photoconversion, second antigenic do- 
main, 109 
Phaseolus vulgaris stomata, photocontrol, 
dark circadian rhythms, 28 
regulation of gibberellin Azo 36-hydroxyl- 
ation, shoots, dwarf pea, 909 
Picea abies, antioxidant production, SO2 and 
Os, 336 
Pi dikinase, light activation, mesophyll pro- 
: toplasts, corn, 312 
Pigment, biosynthesis, effects of gabaculine, 
Anacystis nidulans, 280 
Pineapple, electrophoretic . analysis, proto- 
plast, vacuole and tonoplast, 916 
Pine, loblolly, cell suspension culture, min- 
eral nutrient requirements, 942 
Pinus taeda (see Pine, loblolly) 
Pistil, female sexual tissue, arabinogalactan- 
proteins, Nicotiana alata, 885 
Pisum sativum (see Pea) 
Plant cells, adaptation to water stress, meta- 
bolic changes, tomato, 890 
Plasmalemma, K*/H* exchange, induced by 
pectaie lyase, tobacco, 142 
Plasma membrane 
electrical parameters, cytoplasmic K* con- 
centration, Chara corallina, 417 
6-glucan synthase regulation, phospho- 
lipids, red beet root, 396 
*-ATPase, fusicoccin stimulation, radish, 
121 
tonoplasts and, lipid composition, mung 
bean seedlings, 807 
Plastids, tomato, restriction enzyme analysis, 
1145 
Pollen, calcium-activated phytase, Lilium 
longiflorum, 333 
Pollination, female sexual tissue, arabinoga- 
lactan-proteins, Nicotiana alata, 885 
Polyamines 
inhibited biosynthesis, control of bean rust 
fungus, 485 
metabolism 
osmotic stress, oat, 375 
Osmotic stress, protoplast viability of 


various plants, 36' 
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and identification, xylem and 
phloem exudates, various plants, 1154 
Polyols, photosynthetic gas exchange, devel- 
opmental changes, celery, 307 
Polypeptides 
glycinin and 8-conglycinin, differential 
proteolysis, soybean germination and 
seedling growth, 71 
regulation of gene expression, corn em- 


cytoplasmic concentration, plasma mem- 
brane electrical parameters, Chara 
corallina, 417 
nutrition, amine and hydroxycinnamic 
acid amide, tobacco leaf: explants, 561 
solutes and, growth zone, primary corn 
root, 853 
Potassium cyanide, salicylhydroxamic acid 
and, effects on respiration, soybean 
leaves, 443 
Potassium-hydrogen exchange, plasma- 
lemma, induced by pectate lyase, to- 
bacco, 142 


Potato 
3-deoxy-D-arabii 
phate 
effects of fructose 2,.6-bisphosphate, phos- 
phoglucomutase, 619 


growth and analysis of genotypes, 103 


ynate 7-phos- 


tubers, identification, granule-bound 
starch synthase, 411 
in leaves and cultures, 
11 
Proline, accumulation, inhibition, barley 
leaves, 703 


Proplastids, chloroplasts and, synthesis and 


turnover of protein, Euglena gracilis, 
972 


Protein 
chloroplast, photooxidation, carotenoid- 
deficient maize leaves, 760 
phosphorylation, polyamine stimulation, 
pea nuclei, 681 
soybean storage, methionine content, stem 
infusions, 1013 
synthesis, low temperature treatment, 
rapeseed seedlings, 733 
synthesis and turnover, proplastids and 
chloroplasts, Euglena gracilis, 972 
Proteolysis, glycinin and 6-conglycinin, soy- 
bean germination and seedling 
growth, 71 
Protoplasm, swelling, symptom of freezing 
injury, onion bulb cells, 625 
Protoplasts 
barley aleurone, development, calcium- 
stimulated a-amylase secretion, 566 
cytoplasmic delivery, pH-sensitive lipo- 
somes, 179 
mesophyll, corn, photosynthetic enzymes, 
312 
oat, polyamine metabolism and osmotic 
stress, 375 
pea, xyloglucan and cellulose, 301 
pea and wheat leaf, exoamylase activity, 
vacuoles, 1119 
vacuole and tonoplast vesicle proteins, 
electrophoretic analysis, CAM plants, 
916 


viability, polyamine metabolism and os- 
motic stress, various plants, 369 
Pseudomonas savastanoi, cytokinin produc- 
tion, 742 
Pseudomonas syringae, induced plasma- 


lemma K*/H* exchange, tobacco, 142 
Pseudotsuga menziesii, proanthocyanidins, 
in leaves and cultures, 1132 
Putrescine 
accumulation, chilling injury, lemons/ 
grapefruit/peppers, 324 


cadmium-induced accumulation, oat and 
bean leaves, 641 
Pyruvate 
light activation, mesophyll protoplasts, 
corn, 312 


variation in amounts, other C, pathway 
enzymes, wheat, 96 


Q 
Quercus alba (see White oak) 


Radish, plasma membrane H*-ATPase, fu- 
sicoccin stimulation, 121 

Ramalina duriaei, endogenous auxin and 
eth lene, 1122 

Rapeseed, seedlings, changes in protein syn- 
thesis, low temperature treatment, 733 

Raphanus sativus (see Radish) 

Red algae (see Gelidium coulteri) 

Red beet, root, phospholipids, regulation of 


plasma membrane 6-glucan synthase, 


396 

Red blood cells (see Erythrocytes) 

Rehydration, enzyme dynamics, Selaginella 

Respiration, potassium cyanide and salic- 
ylhydroxamic acid, soybean leaves at 
different ages, 443 

Resurrection plants, Selaginella lepidophylla, 
enzyme dynamics, during rehydra- 
tion, 61 

Rhamnogalacturonan I, xyloglucan and, im- 
munogold localization, sycamore 
cells, 787 

Rhizobia, compatible and incompatible, 
membrane potentials, soybean root 
cells, 1115 

Rhizobium 

sodium stimulation, hydrogenase uptake, 


pea, 494 
soybean-nodule symbiosis, regulation, 
shoot and root factors, 588 ; 
Rhizobium leguminosarum, pea symbioses, 
H; evolution, acetylene reduction, 154 
Rhi:odermal transfer cells, iron stress re- 
sponse, pepper, 511 
Ribes sanguineum, proanthoc y idi in 
leaves and cultures, 1132 
Ribonucleic acid, 5-aminolevulinic acid for- 
mation, stimulation, algal extracts, 
1096 
Ribosylzeatin, zeatin and ribosyl-1’’-meth- 
ylzeatin, secretion, Pseudomonas sa- 
vastanoi, 742 
Ribulose-1,5-bisphosphate carboxylase 
air level CO., effects of pH, spinach, 77 
salinity and nitrogen effects, metabolite 
pool sizes, bean, 555 
Ribulose 1,6-bisphosphate carboxylase, 
rapeseed seedlings, changes in protein 


synthesis, low temperature treatment, 
733 


Ribulosebisphosphate carboxylase/oxygen- 
ase (see Rubisco) 

Rice, seed scutellum, R-type a-amylase mol- 
ecules, high temperatures, 880 
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RNA (see Ribonucleic acid) 
Root 
alfalfa nodules. asparagine biosynthesis, 
390 


tion, 11 
tactate deh isozymes, oxygen 
deficit, 658 
lactate dehydrogenase, hypoxically in- 
duced, 664 
seedling. nitrate reduction, 254 
com 


growth zone, potassium and solutes, 853 
heat shock, metabolism of glutathione, 
1031 
hydroxamate-stimulated O, uptake, per- 
oxidase mediation, 236 
nitrate reductase, intercellular localiza- 
tion, 675 
seedling, nitrate reduction, 254 
cotton, cell enlargement and production, 
effects of NaCl and CaCl, 1102 
Medicago sativa, hydrogen peroxide me- 
tabolism, 1169 
nodulated peas, H2 evolution, acetylene 
reduction, 154 
oat, tabtoxinine-6-lactam, effect on nitro- 
gen metabolism, 1045 
oat membranes, isoelectric focusing, 327 
pea. hydroxamate-stimulated O, uptake, 
peroxidase mediation, 236 
Pelargonium hortorum, magnetic reso- 


nance microscopy, changing water 


content, 1158 
Phaseolus vulgaris, effects of calcium, 
amino acid transport, 41 
red beet, phospholipids, regulation of 
plasma membrane §-glucan synthase, 
396 
rooting cofactor activity, phytoalexins, 864 
soybean 
compatible and incompatible rhizobia, 
membrane potentials, 1115 
nodules, dark-induced senescence and 
bacteroid stability, 346 
Rhizobium nodule symbiosis, regula- 
tion, 588 
white oak seedlings. nutrient-poor soil, at- 
mospheric CO, enrichment, 83 
Rosa hybrida (see Rose) 
Rose, leaf, osmotic adjustment, response to 
drought stress, 765 
Rubisco. predawn inhibition, species varia- 
* tion, 1161 
Rubisco activase, physiological CO, and ri- 
bulosebisphosphate concentrations, 
rubisco activation, spinach, 967 


Salicylhydroxamic acid, potassium cyanide 
and, effects on respiration, soybean 
leaves, 443 

Salinity, nitrogen effects and, ribulose-1,5- 

te bisphosphate carboxylase, bean, 555 

it 


ABA and proline accumulations, inhibi- 
tion, barley leaves, 703 
shock, carbohydrate turnover, marine cy- 
anobacterium, 646 
Sap. apoplastic and membrane-filtered sym- 
plastic, sampling method, sunflower 
leaves, 995 
Sauromatum guttatum (see Voodoo lilies) 
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Saxifraga cernua, kinetics of in vivo state 
transitions, mesophyll and guard cell 
chloroplasts, 873 

Scopoletin, ayapin and, metabolism, sun- 
flower, 167 

Scutellum, rice seed, high temperatures, se- 
cretion of R-type a-amylase, 880 

Sedum telephium, electrophoretic analysis, 
protoplast, vacuole and ionooplast, 916 


oil, maize and other species, diacylglycerol 
acyltransferase. 813 
Phaseolus coccineus, gibberellins in sus- 
pensors, 298 
soybean 
development, P nutrition, 1008 
glycinin and #-conglycinin, differential 
proteolysis, 71 
lipoxygenases, 1135 
maturation, assimilate uptake, 222 
storage protein, methionine content, 
1013 
trytophan metabolite transport, 454 
sword bean, sym-homospermidine and 
canavalmine, distribution and metab- 
olism, 795 
Seedling 
apple, paclobutrazol translocation, | 1 
barley. nitrate reduction, roots and shoots, 
254 
cabbage. cryptochrome,. phytochrome and 
anthocyanin synthesis under blue 
light, 952 
corn 
anaerobic aldolase DNA, 1076 
nitrate reduction, roots and shoots, 254 
mung bean, lipid composition, plasma 
membranes and tonoplasts, 807 
pea, ethylene inhibition, polyamine bio- 
synthetic enzymes, 607 
rice, scutella at high temperatures, a-amy- 
lase biosynthesis, 880 
soybean, glycinin and f-conglycinin, dif- 
ferential proteolysis, 71 
sunflower, atrazine and glyphosate, apo- 
plastic and symplastic pathways, 1000 
tobacco, cadmium accumulation, tissue 
distribution, 274 
tomato, cryptochrome, phytochrome and 
anthocyanin synthesis under blue 
Jight, 952 
wheat, uptake of nitrogen species, 1051 
white oak, nutrient-poor soil, atmospheric 
CO, enrichment, 83 
Selaginella lepidophylla, enzynie dynamics, 
during rehydration, 61 
Selenastrum minutum, N-limited, photosyn- 
thetic suppression, nitrate and am- 
monium induced, 708 
Senescence 
dark-induced, bacteroid stability, soybean 
root nodules, 346 
P nutrition during seed development, soy- 
bean, 1008 
Shoot 
barley, seedling, nitrate reduction, 254 
corn, seedling, nitrate reduction, 254 
higher plants, gravitropism, ethylene, 534 


pea 
phytochrome regulation, gibberellin A29 
36-hydroxylation, 909 
role of transamination, homoserine syn- 
thesis, 99 
Sorghum bicolor, gibberellin identification, 
330 
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soybean, Rhizobium nodule symbiosis, 
regulation, 588 
sunflower, atrazine and glyphosate, apo- 
plastic and symplastic pathways, 1000 
Sodium, stimulation of hydrogenase uptake, 
symbiotic Rhizobium, 494 
Sodium chloride, calcium chloride and, cell 
enlargement and production, cotton 
roots, 1102 
Soil, nutrient-poor, atmospheric CO; enrich- 
ment, white oak seedlings, 83 
Solanaceae plants. glutamine synthetases, 
immunochemical comparison, 585 
Solanum acaule (see Potato) 
Solanum tuberosum (see Potato) 
Sorghum bicolor 
genetic regulation of development 
GA, genotypes, 581 ; 
tole of maturity genes, 575 
gibberellin identification, 330 
Soybean 
ammonium as nitrogen source, utilization, 
54 
cotyledons, gibberellin metabolism, 241 
germination and seedling growth, glycinin 
and 8-conglycinin, differential prote- 
olysis, 71 
GlIcNAc-1-P-transferase, 
748 
leaves, potassium cyanide and salicylhy- 
droxamic acid, effects on respiration, 
443 
maturing oil seeds, diacylglycerol acyl- 
transferase, 813 
membrane fatty acid composition, system 
for manipulation, 771 
nitric oxide and nitrous oxide production, 
during nitrate reductase assay, 718 
P nutrition during seed development, 1008 
Rhizobium nodule symbiosis, regulation, 
shoot and root factors, 588 
root 
compatible and incompatible rhizobia, 
membrane potentials, 1115 
dark-induced senescence, bacteroid sta- 
bility, 346 
seeds 
lipoxygenases, 1135 
maturation, assimilate uptake, 222 
transport of trytophan metabolites, 454 
storage protein, methionine content, stem 
infusions, 1013 
tween-fatty acid esters, metabolism, 780 
wild-type plant tissue opine synthesis, 218 
Spadix, voodoo lily mitochondria, alternative 
oxidase, characterization, | 
Spermine, protein phosphorylation, pea nu- 
clei, 681 
Spinach 
chloroplasts, betaine aldehyde oxidation, 
753 
effects of pH. ribulose-1,5-bisphosphate 
carbox;lase, air level CO2, 77 
fatty acid metabolism, acyl carrier protein, 
isoform activity, 448 
leaves 
cell-free extracts, gibberellin metabo- 
lism, 190 
~ esterolytic properties, leucine-protein- 
ase, 591 
exogenous palmitate desaturation, hex- 
adecatrienoate, 357 
nitrate reductase activity, enzyme-linked 
immunosorbent assay, 739 
rubisco activation, physiological CO, and 


solubilization, 


apple seedling, paclobutrazol transloca- a 
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ribulosebisphosphate concentrations, 
967 
Spinacia oleracea (see Spinach) 
Spores, germination, gametophyte develop- 
ment, Anemia mexicana and A. phyl- 
litidis, 230 
Starch, glyphosate-inhibited photosynthesis, 
beet leaves, 468 
Starch synthase, granule-bound, identifica- 
tion, potato tubers, 411 
Stele, nitrate reductase, intercellular locali- 
zation, corn roots, 675 
Stem 
apple seedling, paclobutrazol transloca- 
tion, 11 
sunflower, ayapin and scopoletin, metab- 
olism, 167 
Steviol, gibberellin Az» 38-hydroxylation, 
phytochrome regulation, shoots of 
dwarf pea, 909 
Stomata 
adaxial and abaxial, responses to light, Vi- 
cia faba normal and inverted leaves, 
384 
foliar gas exchange, exogenously applied 
ethylene, 653 


Phaseolus vulgaris, photocontrol, dark cir- 


cadian rhythms, 28 
Welwitschia mirabilis leaves, stomatal 
components, gas exchange, 173 
String-bean, effects of fructose 2,6-bisphos- 
phate, phosphoglucomutase, 619 
Style, female sexual tissue, arabinogalactan- 
proteins, Nicotiana alata, 885 
Sucrose. 
assimilate uptake, maturing soybean seeds, 
222 
enhanced export from source leaves, gib- 
berellic acid, broad beans, 962 
photosynthetic synthesis, barley primary 
leaves, 15 


Sucrose synthase, activity, developing wheat — 


endosperms, 7 

Sugar beet, taproot, turgor inhibition of pro- 
ton extrusion, 1148 

Sulfate, sulfite and arsenite, effects on pho- 
tosynthesis, pea chloroplasts, 488 

Sulfite, arsenite and, effects on photosyn- 
thesis, pea chloroplasts, 488 

Sulfur dioxide 

O; and, gas exchange modification, pea, 

401 


ozone and, production of antioxidants, 

conifers, 336 
Sunflower 

leaf, sampling method, apoplastic and 
membrane-filtered symplastic sap, 
995 

photosynthesis, low water potential, 90 

phytoalexins ayapin and scopoletin, me- 
tabolism, 167 

seedling shoots, atrazine and glyphosate, 
apoplastic and symplastic pathways, 
1000 


Suspensors, gibberellins, Phaseolus coccineus 
seeds, 298 

Sword bean, sym-homospermidine and can- 
avalmine, distribution and metabo- 
lism, 795 

Sycamore, xyloglucan and rhamnogalactu- 
ronan I, immunogold localization, 
787 

Symplasm, growth and transport, 1153 

Symplast, transport, Jpomea tricolor source 
leaves, 432 
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Synechococcus, cyanobacterial acclimation, 
photosystem I or II light, 185 
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Tabtoxinine-f-lactam, effect on nitrogen me- 
tabolism, oat roots, 1045 
Taproot, sugar beet, turgor inhibition of pro- 
ton extrusion, 1148 
Temperature 
high, rice seed scutellum, secretion of R- 
type a-amylase, 880 
light and, phosphoenolpyruvate carboxy]- 
ase, Amaranthus paniculatus, 518 


low 
GA; responsiveness, dwarf wheat aleu- 
rone, 688 
IAA-induced GA; sensitivity, dwarf 
wheat aleurone, 685 
— synthesis, rapeseed seedlings, 
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Thidiazuron, nonsenescing cotton leaves, cy- 
tokinin-induced ethylene synthesis, 
930 
Thylakoid membranes 
cyanobacterial ferredoxin-NADP* oxido- 
reductase, Anabaena, 499 
tobacco mutant, photosystem II activity, 
developmental loss, 19 
Tissues, leaf, enzymes of glucose oxidation, 
503 


Tobacco 
cadmium, variation in accumulation, tis- 
sue distribution, 274 
K-nutrition and bud growth formation, 
amine and hydroxycinnamic acid 
amide, leaf explants, 561 
leaf 
enhanced development of ethylene 
forming enzyme, carbon dioxide, 925 
photosynthetic responses to water stress, 
photoacoutic methods, 834 
photosynthetic responses to water stress, 
photoacoustic methods, 827 
Lutescens-1 mutant, photosystem II activ- 
ity, developmental loss, 19 
plasmalemma K*/H* exchange, induced 
by pectate lyase, 142 
trichomes, nicotine alkaloid biosynthesis, 
479 
wild-type plant tissue, opine synthesis, 218 
Tomato 
adaptation of plant cells to water stress, 
metabolic changes, 890 
anthocyanin production, photoregulation 
under blue light, 952 
chloroplast and chromoplast DNA, restric- 
tion enzyme analysis, 1145 
Diageotropica, auxin insensitivity, 713 
Tonoplast vesicles 
plasma membranes and, lipid composi- 
tion, mung bean seedlings, 807 
protoplast and vacuole, electrophoretic 
analysis, CAM plants, 916 
Transamination, role in homoserine synthe- 
sis, peas, 99 
Triazine, resistant and susceptible isolines, 
characterization, canola, 859 
Trichomes, nicotine alkaloid biosynthesis, 
tobacco, 479 
Trifolium repens (see White clover) 
Triticum aestivum (see Wheat) 
Triticum boeoticum (see Wheat) 
Triticum monococcum (see Wheat) 
Trytophan, metabolite transport, soybean 


XXI 
seeds, 454 


Tunicamycin, GlcNAc-1-P-transferase, solu- 
bilization, soybean cells, 748 
Turgor 
inhibition, proton extrusion, sugar beet 
taproct, !148 
recovery, wilted cabbage leaves, absence of 
water uptake, 147 
Tween-fatty acid esters 
membrane fatty acid composition, system 
for manipulation, soybean cell cul- 
tures, 771 
metabolism, cultured soybean cells, 780 
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UDP-glucose, solubilization, GlcNAc-1-P- 
transferase, soybean cells, 748 

Uncouplers, leaflet movement, metabolic in- 
hibitors, Cassia fasciculata, 270 


Vv 


Vacuoles 
exoamylase activity, pea and wheat leaf 
protoplasts, 1119 
protoplast and tonoplast vesicle proteins, 
electrophoretic analysis, CAM plants, 
916 
Vicia faba (see Broad bean) 
Vigna radiata (see Mung bean) 
Vitamin C, lipid peroxidation, role of gluta- 
thione reductase, higher plants, 700 
Voodoo lilies, mitochondria, alternative oxi- 
dase, characterization, | 


Ww 


Water 
magnetic resonance microscopy, Pelargon- 
ium hortorum roots, 1158 
oxidation complex, Chlamydomonas, 114 
oxidizing enzyme, photoactivation, wheat, 
261 
oxygen and hydrogen isotope ratios, pho- 
tosynthetic tissues, CAM and C; 
plants, 428 
oxygen isotope exchange, cellulose synthe- 
sis, carrot/Acetobacter xylinum/castor 
bean, 423 
Water hyacinth, photosynthesis and growth, 
carbon dioxide enrichment, 528 
Water potential, low, photosynthesis, sun- 
flower, 90 
Water stress 
adaptation of plant cells, metabolic 
changes, tomato, 890 
ion transport and, wheat mitochondria, 
936 
organic acid and carbohydrate composi- 
tions, cotton plants, 724 
photosynthetic responses to leaves, photoa- 
coustics and related methods, tobacco, 
827 
photosynthetic responses of leaves, photoa- 
coustics and related methods, tobacco, 
834 
uptake, turgor recovery, wilted cabbage 
leaves, 147 
VA mycorrhizal and nonmycorrhizal rose 
plants, osmotic adjustment in leaves, 
765 
Welwitschia mirabilis, leaves, gas exchange, 
stomatal components, 173 
Wheat 
C, pathway enzymes, variation § in 
amounts, 96 
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dwarf 
aleurone, GA; responsiveness, 688 
aleurone, IAA-induced GA; sensitivity, 
685 


endosperm 
development, gene expression, 34 
sucrose synthase activity, 7 
grain filling, amino acid composition, 
transport pathway, 1019 
grains, accumulation and conversion of 
sugars, 1024 
mitochondria, water stress and ion trans- 
port, 936 
1119 
seedling, uptake of nitrogen species, 1051 
White clover, transfer of carbon dioxide, dif- 
fusion, 1167 
White oak, seedlings, nutrient-poor soil, at- 
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mospheric CO, enrichment, 83 
Winged bean, nitric oxide and nitrous oxide 
production, during nitrate reductase 
assay, 718 
Wounding, effects on cytokinin activity, cu- 
cumber cotyledons, 1151 
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apple seedling, paclobutrazol transloca- 
tion, 11 

cavitation, detection in corn, field condi- 
tions, 597 

phloem exudates and, polyamine presence 
and identification, various plants, 
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transport of nitrogen, peanut, 946 
Xyioglucan 
cellulose and, pea, 301 
rhamnogalacturonan I and, immunogold 
localization, sycamore cells, 787 
Xylogucan nonasaccharide, fucose-contain- 
ing, biosynthesis, pea microsomal 
membranes, 379 


Zeatin, ribosylzeatin and ribosyl-1’’-methyl- 
zeatin, secretion, Pseudomonas savas- 
tanoi, 742 

Zein, serial analysis, isoelectric focusing, so- 
dium dodecyl sulfate gel electropho- 
resis, 196 

Zucchini, hypocotyls, calcium uptake, en- 
doplasmic reticulum, 47 ~ 
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